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PURPOSE:To obtain a spacer having a non-releasable adherent layer and used for a liquid crystal by 
forming the adherent layer from graft chains starting from the vinyl groups introduced into the surface of 
a specified particle, composed of a polymerizable vinyl monomer and being adherent to the orientation 
substrate. 

CONSTITUTIONThis spacer is formed by introducing polymerizable vinyl groups into the surface of a 
particle having active hydrogen atoms by reaction with an isocyanate compound having a polymerizable 
vinyl group and forming an adherent layer composed of graft polymer chains starting from the 
polymerizable vinyl groups, composed of at least one polymerizable vinyl monomer and being adherent 
to the orientation substrate. Desirably, this graft chain has a primary side chain adherent to the 
orientation substrate. More desirably, the primary side chain has a secondary side chain starting from 
the introduced polymerizable vinyl group, composed of at least one polymerizable vinyl monomer and 
being adherent to the orientation substrate. 
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^SfcWT 4-^7^7:*-- Ht£«£Kl£tfllimb«>4 
g««dt*urttStt*W-f 4^7 h£&M*>6ft*tt 

#ig*^*ftri,>4c<t£#»i*4fi$gffl*^-tf 
fets©7&iafflx^-u- 10 

!>7A4i/>yya fcB* 'j r;u* u > y 'J n - 
- *3mM 5 nr c^n 3 <cs.noms,m 

[000 1 ] 

mm±(omm^m j #iiwi&B a B ;W$cc3c»i**i4 
-c*4. 

[0002] 

tct><Dtm&ZtlX\.*tc 3-94224 

ft<,>. 

[000 3] 

[fSSI!#jB&l/J:5±f4«IH] l/*>0tt*«6±IBS£* 
©SUM! * we a •? T Bt&T-SM 6 ttSFH #HfB 
u«<, *i^L//cW9@«^ B §JK:igAL/rffia a BOtttg 40 
Wm&ifi&i 1c. 

[0004] 

[!HI*»»-r4fc»©¥«] *fSEB±iBSe3fc©SS 
ifm-fZtcltXD&mt LTflMKr£tt*SSS ; &*rT4& 

JBttftH* W&4C&KJ:., T*l A l/fc«£tt fcf- 

i§* i u rs^tt f - ©-a $ fc «r.«fcik* 

6*fiES*lBl*I«EK:#0rft«tt**r4y5 7 hfi 
^i»*>€.^4##)l^RS3nr(,>4?g fl 3 B ffl^-<-^?r 
&{£•$- 4 *> ©7*4. 50 
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[0005] ■XmHDilB&mZ'*--* t bXii. JglCgE 

y v y h fidM(c-%am«%fiE 3 titc t, © . K-^ro 

center y u > y >; a - ;usxiiia*i^fiEs n/c 
t©*^sn4. 

[0 006] CE(»lSffiD 15lSlSfii UTBiIS#5X 

fij/di7 , 7^f!« fcBT?;*? v ny 4 )i>&$> 
vxfv tea??*? vtv < ;bA#ffli> en 

4. ^NU^-f^W'HU'^-f^ 

mmrzcticx-oxn Fft-r 4c±cc«fc-,-cmcto 

*i4. 

[0 00 7 ] C«m *»WC*l»Ttt. SMKiSS:* 
n£tctt-mU±.Z??? hfi£f4C£tC«fc-5-tffi|Sj 

4. jjEaoucfsibJcjisiWf *ttf-«. «*.«*ihc 

(S i -OH) . 7A3-AttOHI. * 
;U#*->.>Ug (-COOH) . 75yg(-NH,), 
K7 5 Kg (-CONH, ) . -( S-'g (-NH) . ;< 
;U*yhS (-SH) *<Diitt****-r4BttSt* 

r 4 -c* 0 . c © <t ^ ttn^tt±Ejitt*jR*wr 
4Stgs*wr4fi^i4t-^*s». jjd*#»?*/cb 
tfin. s§£. pas^©sj£K«fcf3±iergtt*^ i S:wr4 

Wf£S£ ft 4 <fc 5 ftf figg^WlT 4S£14 e-;HiS 
ft. *4l»»iS14*5g%WT4WfiSI*fc{4J)n*»W* 
fcBttflD. g|JS^©JSl£K:J:»)±affitoKm4W 
T**ia4ft*J:9ft«iMI*#J-*ft^«iSl6B3 

i8ftms»**"i-*«AttK-^i«#tdt»*«« 
s^atc «fc r »%nfc»^f*tt^« jjawfw^ni 

[0 008] ±iatJrffl££teJ:t^>- Ffi^iC&or« 
#S<*©— SHtbXiy^~)l-^>M>, i>T>))\'7$l> 
-h ^F7Tyn+->x$>^©^fi|tr^jKt^J* 

^PJIt. Bf»tt*sSjffC*4. 
[0 009 ] ±i2#rliJS^*Jj:CfJ/- Kfi#«C*-»r 

b. «ftMx^---!>-ib-caaftjwtt-c*>-5*s-fttt 

BST© A * ftK»#;t4+*n# e ti 4 . 
[0 0 10] c©J: 5 K l,ti^MT%82lfcg* 
*4tnS^ft6BflD*7>ft?*/cB{^JD. ffi 



(3) 

3 

[001 1 ] (ex;uS0$A) JWHtcfeliTtt, ± 

S -f VS/7*- Hb^££&tttoi* Wt>5 C ± «: J: 
rmi^t'x;l,8£gAT£. _bfeM£tt^x;ug£W io 
*S4v^7*-Mb£«<bt/Ttt, m*.U79V*4 
fr4VU7+-Y* -rf**a-{JMVS/7*-K 7 x ) 
)ljVis7i-- h m-^V7*U^^Jk a, a- Sot*- 
;U^>*/;M 7^7*- F3»**S. 

[ooi3] ±§ea^tt^^;umstti ur «*« 20 

y*;t/7 2 'JU-K x.*fr79V\'-h* n-^Pf;l/ 
7*yi/-h iso-7*Pf;U7£ ! JU-k rv7^;l/7 

^yu-h iso-^*;ur* y u-K t-7>;u7*y 
u- L 2-x^n^*^M/7£ y u- h ^^n-x^i/ 
*7*yu— K f- h-7t FP7;l/7 y;U7^U u- 

h -fV3jObxjU7*yi/-k -fV75Jl>7*yi/~ 

K ***^7*y u.-k -fv***jur*y u- 
h 5$yjb7*yu-K xf7 , J;i'7i"ji/-h t 

^<>S?Jl/7^y K S~A'yxSlri/X*'fr79V 
U-h (8- (^-7DDti^fW 3-f-fr79V U- 30 

h y*ju-***yu-K x^n^ **y u- k n- 
^ntvi/^^^ y u- h iso-T'PfcVM *^y u- 
h n-^iM**yu-h iso-:/*;M#*y u- 

yu-h ^f7'j;M^^'ji/--h k 5^y;uy£* 
yu-K -fv;JOi/x;i,y **yb- h 
*yu-k -fv***;M**yu-k 

;iof**yu-k f h^t KP7;U7 y/k**£y u 40 

-k 2,2,2-h y7aax*;i,>*£y u-k 2,2,3, 
3-r h57DU7 , cit:;M*£ y k 2,2,3,4,4,4- 
■^i^put^m y b- k (A-7Dn 
x*;U^££m; u- k ^ h^yxfU 
>yyn-;u^y^^^y u- ^ ^^utrx^x-f* 
;u t X7*;l/tfx;l/X-f ;k n-7'Pt';l/t'^-Jbx-f 
n-^f Jl/b'^-;l/X-f;k iso-:/?-;H^x;Ux— f 

x^u>, 7^yaxhy;i/, ^£*ypxhy;k it 50 
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Ittrxn^ «btx;u, ttft^t;f>, *Mbtr~Jk 
#{bfc'xyr>, x*u>, T'Dtux *fv:7U>, 

^;l/x^;b>r h>^-***^ F. ^>tKDA-^ 
*tf-fF. t-^^t Fn^-***-/ h\ J/*P-%* 

h\ t-^*/<-***-r F. 
*;uv>- yx- ^ t-7>;u^W*'>-2- 
x^;^^tf^-- k t-^WI^-**5"WU- K 
t-^^JU/f-*+i/**^*^x- k 3,5,5-h yy* 

>t Fn/W+tf-f F. *$a-f;b/<-**1M Ffc 

^J. 2,2'- 7^-/V^QXh'J;l/ k 2,2'- 7Vt? 
^f;^fD - hPXh y;K 2,2*- 7V r fcfX-2,4- 

^fj^i/nx h y ;u v 2,2*- 7*/tr*-2- ^07' 

DfJ^Pk't- h »J;k 2,2'- 7V r fcTX-4- > 

-2,4- ^wuDxh y;k i t i'- 7^/tr^^^n 
^+*y->-i- *7;u*x h y ;k 2-7 x x^ y_4- y 
i/_2,4- ^^Jl/A'l/ax h y/b. 2,2*- 7^/e^-N, 

[0 0 1 4] ±15^7 7 ha*ttiMt^*-/-Jk x£ 

t-T'^y-;!/, i/d7n^+-y-y-;H|(07;l'r3- 
JUJRSSH, 7-feh>, ^^;l/x^;u^r y^;U^v 

ffl. Sm**)\>. »Bn-^f;K SK7 5^»DxXf 
;k^^J 4 ^>-fe*>, h;ux>, +vu>©5f«iBfiig 
SFJ, ■feDv;^7-fef-h, ^;Mzdv;I/:7\ x^jI/ 

[0015] C-%flMR<DJ!ME] ±IB12fajS«(C*f Lr 

[0016] ±B-^fflBl*»«T*k:tt. ±12^77 
hS^lfiOfflMCCfi^f4trx;US^A0, ^m^bT 
LTfi^14fcrx;i/mS<*0-a^/c«Zl 

«c*^tttrx;i/S4a»A"r*cctt. &^®ccm^ttt 

-^»*»Ar*»^iH*Wc, i^77 hS^lg^Cc 
^7^-;H (S i -OH) > S i -HS, 7;ba-;u 
ftOHl, *;l/jJ?*S/;ua (-COOH) , 7^S 
(-NH, ) , K7 5 FS (-CONH, ) , -/^I 
(-NH) . (-SH) WMStt**** 



5 

*DEfctc J: 0 JbErStt*** Ht at tt£ Li*h*'> 
a*WfiBSCCi/-7tf>*Sft-t*l/«)-CS i -HS£igA 

i*7 4>*&tim6&#*y mt**W6. ±es i 

- HSic7 2 y u- h *fctt-* * 2 y u- h©S£1±* 

U- h*RfcS**#& ±12 S i -OHSCCiDTK^P 

* -/»cx#*2/S«rr **£tttr-*#«**Kl£ 
S^tt^;U»«t«rSJ£3^5m ±ES i -OH 

[0017] ±ie^77 hs^ic±iEiSte***«"r 
*t*e»*a»Ars«:tt, m«2-t kp*i/x*jm 

22yU~K 2-tKD+^XfJt/7^yi/-F, 2-fc 
Kn*j/^obTJi/^*^y u-k 2-fc Fa+^af 
;l>7 2yu-k 2-tKD^^M5r^';u-h, 

fc'u>^yn~-;i/*y^22y u-k ry^riua- 
;k r^y^K, -***yjw* -f*=i>B t vw> 

k isjif-JbT $sx*)V7ir*) U— k ^*Jl/7 5 

-/yntJM.*^y u-k ^w^^nb^r 
2»j u-k 72y;U75 k ^>^ws K9©«fc 

f*£&$ir£o SfcJJB^:? hS^IKttS i -OHS 
*»AT*K:tt* WAtfr- ^*^yo+V^ntf^h 
yj<h*i/^>, r- **£y n+s/^ntr/uMx 

h+^>^>, r- -*22 yn+i/^otiby^jus^x 
h+ft^x r- 72 y o+i/^ntvuy^;!/^ F 
*5/2/*>. r- -***y n*v^ntAtrx ( h y^ 

^u>b y^ Kyy7>. tr^h';xh^»7 

> v 4-tTx;U^h^^^U>h yy h+5^2/^>, 8-fcT 
v^y;l/:/utVl/t*x;Ux-TJk t*x;b h yr-b h + 

5>e>^>. p-h y^ h*s/i/yji/^^i/>. p- h y x h 
t^t/y;b^^u>, p-h y^ h^^^y a- 
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p-hyxh*S/J/yjU- a- *9)l*9\s 
>, r- 72 y Ptl/^Pt^ h yy h*S/5/7>. t 
x;U h y> h*2/J/5X N-/3 (N-trx;l/^>ix;U7 5 
yx^;u_ r- 7 5 y^ntVH hy^h+^>7>- 

*mm<D£ *> 4ni*»»tti/ y ***** ss^tttr 
[0018] ±^2^7 h«^ii<oflHfliccaiA3n/ctr 

x*a*8d& UTS^ttex;^fi«:©-a3s/cttz: 
io J:^t, i£25? hS^ecSfiWfcttLT{«tt* 

[0019] trxmmo&m _bfBgei°j»«K*tLr 

[0 020] ±EnX«H**Str*«CS4. JJB-*W 
«OlBi«:*«tttx;UStaiAL. KM^ttt'^S 

?r^77 M^f^ e «M*fc*^tfx;l,a*»AT5 
30 «»^*fcttaBU:t^7 H^T5JSB 

[0 02 1 ] CSX«HO«rt) ±IBEflI»««C» bX 

Ltfittms* y 7** u > y y n -ju=*flws 
[0022] ±ia=*iH«%»ja-r*cctt % ±Er^« 

«UC*BISS /cii^7 i Sj£pJ^^1SeS^ 

^AO, KBtt»c*y7^*u>yy3-iU*A:tt# 
•J 7^* U > 2 y 3 -/UDt^ $/c«S?*JU5P>K€:S 
16**4. JJB*MfcKlCTftftWHI4Urtt t 

^v^7t-hS, 2y^y^S 

& 2y->^us (x#*s/S) e*s*s. -eLri^t 

so ggS^n^HM^AT^ictJ, iraSfeS^rWT^S^ 
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K. -r*3>«, 7U^>8. 2Ph>K (fcLbtfJi'* 
*^;t-S$WS^tfcr-il/#S*, 2-b Fn+^x^u 

;U7*'JU-h, ? Visit JbJZ U- h, y«JS/2P 
[0 02 3 ] 

[(¥«] *«!«:4n»r». tM*H«c»At/fctf-Jl' 

*tia«tor«^^^*«{^^*tettr«a 20 
sec** l xttmiZmtz-'Xmm. zxm* =* 

[00 2 4] 

mem*] 

(MNl) (S iOH^A) 30 
#^S1. Ox 1 0 s ©t Ko + S/^Dt^-biHa-X 
30 g v x?u>i£g{*8 g, r-^^^yci^v^n 
t^h^h^»7>4g 4 x^JUT;Un-;l/2 5 0 
g, 2,2'- 7*/W-fV^ai h ij;U0. lg*Sl£ 

3§k{±?a*> 6 5-c. ioh$bi, tf^rr^M^ 

S*«CiCCJ:or¥i«ta5. 8 Mm, WMttl. 

ttr^yjaffi-raciJcAorttT-rtssrBS i -o 
-s x<Disu*y-y&£(D$m, titf-mw-cteis^s- 
)im (s i -oh) awfiEa-rsjEwa^A^^iasn 40 

fc. 

[0 0 2 5 ] (Xfkffl2) (-OHCD^A) 
iv:f*JW*-**tf-f K2 gt^-MJUnv-M. 
1 5 g*»JBl/fc*2 0g*«:tt»a*S0. 5/im«T 

5M%<D#y*^U>©^ (ttSl • 2/im)CD*^ 
8SH84 0g*lCSAU 3 0'C, 12B#^tCbfcO^>o 

>45g, 2-t U-h 1 5 50 
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g % *J<fcOf^t:x;^>-fe*>i 0 g(D*S(*g^!%7 
•>yjH»V-«. 8 5g*ie«U/c*3 5 0 g*CC 
M^HSfciJBi/- FtSffJM^fcJRlBB^ 

a±s2»ftiK«:# u tr^r^a -i'u i o mm%ymm 

lOOgtJttDU 8 OTOCffilTttis-FttF-CCft 
66iWRiaK:±B»*«a:««l/. Wtt87*£m. « 

[0 02 6 ] C£tttt3) (-COOHCDSA) 

g % U>10g, ^trx4,-<>-fef>5 g, 
^K2g, ^^;UTJU3-;l/3 0 0g. 2 t 2*-T7trx 
^y^a-h yiuo. 2 gfcKjfcSKftii** 6 0 
t 8BSHL SBI^Tr»ltt£3*ac£lcJ:o 
"C *ffiCC-COOHS*»-r*^ttffi6. 25y 

[002 7] (Xtttt4] (SiHSO^A) 

Si OH) % *SC»ttr^=i-il/ttOH». 

;ug (-COOH) ^cDrittTK^^WT^e^A-C-?- 

ft*h©iogcc»u hju>30g. f h7^w 

S^2/^1f>3 0 g*-SCCftii* % 8 0-90°CT3- 

*»*. 

[0028] cusses) (snmomx) 
mmits i 0H»«rr*i»A 1 o gcc*tu ^n-e 
nHux>2 0g, to&am&i' 

^ h^>2/7» 3 0g£-^K{±i4^ 80-90'C 
r6^7*HKlfc3*. *H«c^^*^h**WTS* 

[002 9] CHJSW6D (7$ (XiJ^yS) 
$Afi*©K®) 

^mks i oumzmtzm-A 1 o g*c»u sotk^ 

S<* (WW -7 5 h 1/x h ti/S/5» 3 

Og, h*x>2 0g*-^fctti&#. V)l±>m&T 

5-7«fhki£3-i*. smtcrssmjuzmsmzm 

[0 0 3 0] C^JSW7D (7 5 FSVKttTOKft) 
HJ6W3-CfffiSL//c«ffiCc*;U#+2/;ua (-COO 
H) *»-T4tt*C 1 OgCCftU h^x>2 0g, ^ 
T5>S(m«2. 4-^rsyh;Ux» 30g^ 

3^6, i-2»imsa;3«. UBccr 5 K»**-r*tt 

[0 03 1 ] C^M^8D (triJWWAtt^FOWB) 
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mi® 2 viti&Ltcmwic 7)i a- ;ufto h z 

h<03 0% h^x>?g$3 g> ^^;Ux^;Uy h>2 0 
g £-SCC<±iA^ 2 0-2 5"CC3 0-6 0#KJ££ 

[0 0 3 2] C3SHH9) (?~>i*wjk¥®iift> 
jHS«4^6'Cf J 6sSLfcaffi«:s i H». F 
S. 7 5^ <X«-T5>>) S^WT^^t&TD-F 1 

o*k3*u -en^n^^;ux^;b>^ h>2 o g, 

^'jo-OUx^W vi/7t- F(D3 0% F^x>jg?S 10 
3g*r-*§CC{±i&#, 2 0-2 5'C-C3 0-6 0#EJ£ 
8*. tt^WceiJi**i*Al/fc. 
[0 03 3 ] CIBttffllO] (tfxjUSfcAlfrMW 

-f V *>7* - F © 3 0 % F ;UX >jg}R 3 g £-JSK{±iA 
*1 0 0-1 5 0-C-Cl-2«FPaSl£31*. tt*«HCC 
fcfxiUgfcSSAUc. 

[0 0 3 4] CMIMin <S^ttt-iU*«#*ffl 20 

ISSW8 - 1 0 t?ffi«l,fc«ffifc fc'x;u«#2gA£tx/c 
tt*10gCC»U »£H*fflW (WK.K2. 2' -77 

2«FP5»OHS«:}*^^*#';^-^^H2a 

**'J XXAfoA Vis7+- h 3 0% F ^X>?g$3 
g> y^;l/X^j^h>2 0g*-fSW±ji*, 2 0- 
2 5 o CT3 0-6 0#j5j£;*-fc!\ 8^77 H6«©ffl 

MKtr.ius3w*AShfett : fH*wt3na. 

K8HF-1 gfc#U S^HMM <#M.tf2. 2' -77 
^^fv^a^h'jjl/) 0. lg, F;Ux>l0g£ 

;HHS£S1*S. 2«fBa**#y^-3»sh^i>K:jg 

5^77 h»^a*f«a<ko/c«L^«F^x>ccj:«) 
wn/*©we*i3ti*. who s em (^gm^-ii 

ftflt) KJ:*«|fi©li»ttTaitaiAd = 0. 3/imr 50 
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[0 03 5] CHJ&0412) <S£tttrx;l,flijM*4JB 

x;us^«AStifctt-f-H l 0 g«c*tu y*;ux*;i, 
^h>100g, ^fW^^'JU-F30g, 2-fc 

«MR8ET80'Cr2BSIBSa;3**4tty77 F 
£te tr-;i.fl*Dl^«^ 6 ft s-ftflMffiRBS ft 

h>2 0ffSr-JSec{±j4# % 2 0-2 5°CT3 0-6 0 

•AStifctt* iawssti*. BBtww*/ux*/i, 

»U S^^teSO («*.tt^>y-f^-***-f F) 
0. lg> ^^;ux^;u>r h> i o g % S^tetfxjUi 

ttii*, g^aaT7 0-8 0"C-C2-3^fflSJ6S# 

Ofctfi^tt-* ^^X^^r h 

«) K&mmoi&mk*w%m& & = o . 6 m mr * 

[0 03 6 ] C*^W13D (&^trx;b*£S#<hv 

^txtc^^y h&T-H 1 g^l.xfWPVJi'7'2 o 
g, ^*CcS^tttrx;^l^«±^oj»pJffittv 

Wy^^^'JU-h^) 10g, S^BBteffJ (WiLtf 
*>*/-f;Urt-***-f F«oS»fb«9n*6ffil. 2,2-- 

7ytrx^v7*^nx h <))im<D7*mmmm) o. i 
g*-fs«cttji*, ^mffiT6o-8o-c$r^u 

©»ia»8 ti*. s&t-<d s e mcc j: *aice<o»fta-T' 

SttJDAd = 0. 2 5Mmr*7fc 

[0 03 7 ] CHj^^i4) (^»;7;u+u>y»jn- 

jat«i 2rfgfiE0fe^7 ha^ftO-^Mtctrx 
juS*«A3tifctt^ I l 0g(c»i, S^HteSO <« 
A«2, 2' -77fc?;W V^px h lg, y 




7-300587 



11 



12 



l^'Ji/^M^^JU-F) 5 0g£-JSK{±ii*> 
^^T7 0-8 0°Cr2-3^Sj£;?^^<!:. ^ 

?y b-,xmmAWf&2tiz 9 ^tf-igccstu >f 
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